Astrocyte-derived interleukin 3 as a growth factor for microglia cells and peritoneal macrophages.
Astrocytes have been shown to release an interleukin 3 (IL 3)-like factor that induces the expression of 20-alpha-hydroxysteroid-dehydrogenase (20-alpha SDH) in nu/nu spleen cells, and the proliferation of the IL 3-dependent cell line 32DCL. We have investigated whether astrocyte-derived IL 3 supports growth of macrophages and their representatives in the brain, the microglia cells. Evidence for intercellular communication between murine astrocytes and macrophages became already detectable in co-culture experiments: astrocytes activated with endotoxin resulted in an increased growth of peritoneal macrophages on the astrocyte monolayer. Biochemical analysis of supernatants of activated astrocytes revealed that the IL 3-like factor that stimulated 32DCL cells and the expression of 20 alpha SDH also served as a growth factor for cultured peritoneal macrophages. The same results were obtained by using microglia cells isolated from primary brain cell cultures of newborn mice, which are characterized by their positive reaction for macrophage markers such as Mac-1 and nonspecific esterase. If secreted by reactive astrocytes in vivo, the IL 3-like factor may contribute to the accumulation of macrophages and microglia cells detected in brain lesions of patients with multiple sclerosis.